Massive growth in Industrialization and Gross Domestic Product (GDP) and a stronger relation between India and China have led to an increase in bilateral trade between the two countries. This paper examines the intensity of Intra-Industry Trade (IIT) between India and China using A-Index over a two-decade period (1999 to 2018). Further, the study examines trade patterns of commodities traded between the countries and how have they changed over the years. The study used data of 99 commodities and conducts a decade wise comparison. Recent developments and policy changes on the bilateral trade front between India and China have also been discussed. The research has important implications for policymakers, economists and business involved internal trade.
Introduction
China and India, the world's most populous country, have seen tremendous economic growth in recent years. China's average GDP growth rate has been more than 9.5 percent from 1989 to 2019, and the country is expected to become the world's largest economy by 2030 [1] . On the other hand, India liberalized its economy in the early 1990s and has witnessed an average growth rate of over 6 percent since then [2] . The Asia-Pacific region has also seen tremendous growth Theoretical Economics Letters the important role played by Regional Trading Agreements (RTAs) and Free Trade Agreements (FTAs) in trade liberalization and overall development of the countries. The scale of trade has increased after such bilateral trade agreements and has also influenced the volume of production, export, and import in various sectors of the economy. This has also lead to some changes in the nature of international trade and its structure [3] . If successful, the latest proposed trade agreement Regional Comprehensive Economic Partnership (RCEP) between the Association of Southeast Asian Nations (ASEAN) would further enhance bilateral trade in the region. This is likely to make India, China, and other RCEP members to become the world's largest trade block [4] . India and China, in particular, have drawn key attention, as not only they have witnessed high GDP growth rate, but also have a huge economy base, land, and population and play an import role in the regional trade.
Although India and China have been trade partners since centuries, the border dispute among them has influenced the geopolitical relation and the flow of goods. In recent years, trade between the two countries has grown significantly and is expected to reach $100 billion by the end of 2019 [3] . However, there is a growing concern for India because the balance of trade is sporadically increasing in favor of China. Over the last two decades (1999 to 2008 and 2009 to 2018), the imports from India to China have increased around 6.9 times, however Indian exports only increased by 3.2 times, leading to increase in the trade deficit of over 11 times. Moreover, there are growing concerns about China dumping products in India, which has lead to the closure of businesses and hampering many industries [5] . It is believed that many imports from China to India are under invoiced, i.e. the actual value of goods imported may be significantly higher. Thus, the growing trade imbalance between India and China is a concern for the country, and India is cautious to join any more regional trade agreements like RCEP. This is because, such trade agreements may further reduce custom duty and import tariffs on the majority of items, further distorting the trade balance [5] .
Through this paper, we examine the commodities in which the counties trade, the changes in the pattern of the trade and share of Intra-Industry Trade between the countries. We do this analysis for two decades i.e. from 1999 to 2008 and 2009 to 2018, by making a decade wise comparison. The findings of this study would help policymakers to understand nature and volume to the trade between the two countries and understand its impact on the industries and consumers across both the countries. The paper also contributes to academia by examining the extent to which the trade between the counties is of intra-industry type and how both the counties are placed when it comes to trade of specific commodities.
Background
Traditionally economists found that countries ventured in international trade primary to export goods which were most suited to its own factor endowments and technology while importing the goods which have high factor endowment cost and were least suited to the natural characteristics of the country. As this type of trade involves exports and imports of different type of commodities it is called Inter-Industry Trade [6] .
However, lately, it has been established that with increased industrialization, industrial economies increasingly involve in within industry trade, i.e. similar goods or goods broadly belonging to the same industry. The primary reason for this is: reducing sunk costs, enhancing industry specialization, and gets economies of scale [7] . This type of trade is called Intra-Industry Trade (IIT) and involves trade within the same industry. However, during the 1970s many international trade researchers found that in many developed industrial nations, a large volume of simultaneous exports and imports was being done between similar kinds of commodities. It was Verdoorn [8] who first observed the formation of custom union among the Benelux Countries which were formed to enhance two-way cross country trade involving similar kind of products. Later, Grubel and Lloyd [9] came out with an index called GL-Index which, which was specifically meant to measure the amount of IIT. In later years, other indexes were introduced to measure IIT which did not share the limitations of GL-Index.
The Theory behind Intra-Industry Trade
The significance of IIT is not only because of the comparative advantage that lies within a particular country or region, but it also arises as products are differentiated and enormous fixed costs are involved in manufacturing such products. Illustratively, there would be more economic advantage for the industry to produce only cars and minimize the overall cost of production, rather than to producing a particular type of products or focusing on particular industries. This results in the expansion of world output and reduction or savings of fixed costs.
The nature of trade (Intra or Inter-Industry) depends on the degree of similarities the countries are having between the factors of endowment. As countries become similar, the trade between them will increasingly become intra-industry in character [10] . To better understand some of the differences between characteristics of Inter-Industry Trade vis-à-vis Intra-Industry Trade, a summary adapted from Bernatonytė and Normantienė [11] is given in Figure 1 .
To measure Intra-Industry Trade, Grubel and Lloyd [12] came out with the index called the GL-Index. The GL-Index is used widely till date to measure the intensity of IIT for at a specific point of time (a particular year). However, as
Source: Bernatonytė and Normantienė [11] . [15] . Hamilton and Kniest [10] explain, in case of GL-Index "an equiproportionate increase in exports of each country will raise the amount of IIT but will not raise the proportion of it". This is a major drawback of GL-Index, as it cannot be used to compare the proportion of IIT over a period of time.
To overcome the static nature of GL-Index and make index comparable at 
Studies on Intra-Industry Trade
Intra-Industry Trade has been widely researched in the past three decades. Several contributions were made to the theory of IIT and empirical studies were done to find the intensity and determinants of IIT and industry specialization. It was Verdoorn [8] who first observed that the formation of custom union among the Benelux countries enhanced two-way cross country trade involving similar products. Krugman [12] showed that Intra-Industry Trade involves less adjustment cost and concluded: "Intra-Industry Trade poses fewer adjustment problems than inter-industry trade".
Recent studies on IIT have focused on the role of free trade agreements in promoting IIT [16] , pattern and growth of IIT across countries and regions [17] , the relationship between IIT and demand for child labor [18] , determinants of IIT in automotive and electrical appliances sector [19] . Studies have also examined the role of domestic innovation and firm heterogeneity on IIT [20] , and the effect of IIT on environment among others [21] . India specific studies on IIT have focused on country-specific factors which influence IIT [22] , how trade barriers and multinational involvement leads to change in IIT, and the vertical and horizontal nature of IIT [23].
Studies on Cross-Country Trade
The geographic proximity and vast shared national boundaries make India and China much suited for cross-country trade. The countries also have similar re- major commodities traded between the countries over the past two decades. In the later section of this paper, we discuss the trade pattern of various commodities being actively traded between the two countries in recent years, and find the reason of some of the changes in trade pattern and share. The paper provides implications for policymakers, export-import consultants and public at large.
Methodology

Data Set
Trade data based on the Harmonized Commodity Description and Coding System (HS) was downloaded from the database maintained by the Indian Ministry of Commerce. This HS system is an internationally standardized system of names and numbers to classify traded commodities and came into effect in 1988.
The system was developed and maintained by the World Customs Organization (WCO) and is followed by more than 200 member countries [28] . 
Calculation of Index
The intensity of MIIT was measured using Weighted A-Index (Brulhart, 1997) for the 20 year period. Following formulas were used to calculate A-Index & Weighted A-Index:
Calculation of A-Index:
where, X i and M i refer to exports and imports respectively for the year t and t − 1, for the commodity i. Whereas, Reactors and Boilers (84) contributed 28 percent and 18.8 percent respectively of total imports from China from 1999 to 2008. While on the export side, the share of these two commodities was less than 2 percent during the same period. Refer to Table 1 .
The value of
From 2005 to 2008, the trade deficit between the countries increased significantly (Refer, Figure 2 However, India has not been able to achieve a competitive advantage in the global export market and this makes Indian goods exports less attractive. Further, India primarily exports raw materials and primary goods to China, which are labor-intensive and have minimal value-added revenues. On the other hand, India imports goods which are more technology-oriented and specialized in nature. Not only this, relative to India, China is much more integrated with the world economy and its share of global exports is nearly six times that of India.
Share of China's export to industrial countries, as a percentage of total exports, 
Decade 2 (2009 to 2018)
Though Mineral Fuels led to this change.
While comparing the increase in trade volume for the decade, the imports 
Discussion
Contribution of China and India in global and Asian trade has been increasing in recent years. In this paper, we examined the nature and volume of bilateral Another area of concern is the growing trade deficit between India and China.
The trade deficit has specifically increased from 2014, as the exports from India to China decreased while the exports have increased. For the four year period from 2014 to 2018, the trade deficit increased by 1.7 times. The growing trade balance is a cause of concern for policymakers and is much debated at an international level. For example, though India was keen to join RECP initially, lately there is resistance as this will lead to further reduction of import tariffs making the situation even worst [34] . However, economists feel not joining RECP would limit India's trade with its South Asian countries and increase the role of China.
Further, realizing that India needs to increase its share of exports to China, more ways in which trade between the two counties can be increased are being sought.
The recent US-China trade war has made exports of more than 150 items more favorable due to increased tariff China has imposed on the US [35] . Interestingly, the trade deficit between India and China decreased for the first time in the year 2018-2019 [36] . Given that trade data for this year not public yet, we could not include this year in our analysis. The key reason for the decrease in the deficit was a lesser import of electronic items. Although there is global pressure on China to stabilize its trade imbalance with its neighbors like India, experts opine that the decrease in deficit maybe just an eye-wash. This is so because; during the same year, the export of similar times increased significantly from Hong
Kong, suggesting that China may have routed its exports through Hong Kong.
However, this reveals the desperateness on both the sides to sell its products in exchange of dollars.
The paper also focused on the nature of commodities which are treaded between the countries, and the extent to which import and export of these have changed. This was important to understand the nature of trade and IIT between the two countries. The analysis found that in recent years India's export of Fur- Electrical Equipment, Nuclear Reactors, etc. Although India understands the need to build internal competence to reduce reliance on exports for manufactured goods and the incumbent government has introduced initiates like "Made in India", India is still an import lead when it comes to manufactured products.
The trade deficit between India and China reduced by more than US $10 billion
in the year 2019, as India got access to export Sugar, Rice, Pharma, Grapes, Fish
Meal, Fish Oil, rapeseed meal, and tobacco to China [36] . Nevertheless, India needs to build its competitiveness in industrial products.
In years to come, the pattern of Indo-China trade will depend on several factors. These include economic growth trajectories of the two countries, government policies, negotiations with WTO, external economic outlook, the competitiveness of exports of the two countries in each other's markets and the "effectiveness" of tariff and non-tariff barriers in curbing the exports.
Moreover, the specialization between industries and the commodities traded between the two countries should increase. Given that India and China are set to become the world's largest economies in next few years, enhancing trade relationship which enables both the countries at a global level would help the countries in the long run. Moreover, the global trade environment would also play a major role in the relationship and the bilateral trade relationship between the two countries.
